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REMARKS 

Claims 1-63 are in the application. Claims 1, 4-6, 23, 24, 26, 35, and 39-41 are amended 
in this Response. Claims 42-63 are new. 

The amendments clarify that the claimed system and method are applicable to measuring 
properties of one or more films. These amendments are amply supported in the specification at, 
e.g., page 2, lines 29-31, page 5, page 8, lines 26-27, page 1 1, lines 6-7, Figure 5B and related 
discussion beginning at page 1 1, line 28. 

New claims 42 and 44 specify that the one or more films may comprise a film stack, and 
new claims 43 and 44 specify that the film stack may comprise a vertical film stack. These 
claims are amply supported in the specification at, e.g., page 5, lines 8-9, Figure 5B and related 
discussion beginning at page 11, line 28. 

New claims 46 and 47 specify that measurements may occur at one or more desired 
measurement locations and are similar to pending claims 6 and 26. These claims are amply 
supported in the specification at, e.g., page 11, lines 24-25, page 21, lines 25-29, and Figure 5 A 
and related discussion beginning at page 1 1 , line 23 . 

New claims 48 and 49 specify that the one or more measurement locations may be 
directed to different features of a patterned film. These claims are amply supported in the 
specification at. e.g., page 2, line 31, page 8, line 27, page 11, line 7, Figure 5B and related 
discussion beginning at page 11, line 29, page 18, line 2-3. 

New claims 50 and 51 specify that the one or more desired measurement locations are 
located on a surface, and the reflected or transmitted light is nominally perpendicular to the 
surface. These claims are amply supported in page 16 of "Spectroscopic Ellipsometry and 
Reflectometry: A User's Guide," by Harland G. Tompkins and William A. McGahan, which is 
incorporated by reference into the specification at page 18, lines 16-18. Page 16 of the Tompkins 
reference includes Figure 2.6, showing that the angle of incidence of the incident light can be 
90°. See attached excerpt from Tompkins reference, pages 11-21. 

New claims 52 and 53 specify that the one or more desired measurement locations are 
located on a surface, and the reflected or transmitted light is at an angle to the surface. These 
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claims are amply supported by Figures 1, 3, 6A, and 6B, which illustrate incident light at an 
angle relative to the surface containing the desired measurement locations. 

New claims 54 and 55 specify that the reflected or transmitted light is unpolarized. These 
claims are supported by page 14, Section 2.3.4, first sentence, in the Tompkins reference, which 
states that the light typically used in reflectometry is not intentionally polarized. See excerpt of 
Tompkins reference, pages 11-21, copy attached. 

New claims 56 and 57 specify that the reflected or transmitted light is polarized. These 
claims are supported by page 14 of the Tompkins reference, in particular, Section 2.3.4, second 
sentence, Section 2.4.1, first sentence, and Section 2.4.2, which together state that ellipsometry 
is related to reflectometry insofar as both involve measuring reflected light from a surface of 
interest, and that ellipsometry involves the use of elliptically polarized light. See excerpt of 
Tompkins reference, pages 11-21, copy attached. 

New claims 58 and 59 specify that the one or more properties relate to metal leads. These 
claims are amply supported in the specification at Figure 5B, which shows a semiconductor die 
area with possible measurement locations located at metal leads 512a, 512b, 512c or 510a, 510b, 
510c; at page 18, line 3, which refers to features such as metal leads; and to page 19, lines 14-17, 
which states that the measurement process can be applied to other properties besides film 
thickness. 

New claims 60 and 61 specify that the one or more properties relate to the spacing 
between metal leads. These claims are amply supported in the specification at Figure 5B, which 
shows a semiconductor die with possible measurement locations in the spacings between metal 
leads 512a, 512b, 512c or 510a, 510b, 510c; and to page 19, lines 14-17, which states that the 
measurement process can be applied to other properties besides film thickness. 

New claims 62 and 63 specify that the system can be a reflectometry or ellipsometry 
system. These claims are amply supported by the Tompkins reference, incorporated by reference 
into the specification. 

The Commissioner is authorized to charge the claims fee that is due in connection with 
this Preliminary Amendment, as well as any other fees that are due, to our Deposit Account 08- 
3038, referencing Docket No. 02578.0006.CPUS01. Applicant is entitled to small entity status, 
so please reflect this status in any such charge. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re the application of: 

Scott A. Chalmers, et al. ^ ^ 
Appl. Serial No.: 09/899,383^ 

Filed: July 3, 2001 

For: METHOD AND APPARATUS FOR HIGH- 
SPEED THICKNESS MAPPING OF 
PATTERNED THIN FILMS 



Art Unit: 
Examiner: 


MARKED UP VERSION OF CLAIMS 


Commissioner for Patents 
Washington, D.C. 20231 


Sir: 

In accordance with 37 C.F.R. 1.121(c)(ii), a marked up version of prior pending claims, 
with all changes shown by the previously used convention comparison system (deletions in 
brackets, insertions underlined) follows: 

1. (Once Amended) A system for measuring one or more properties of [a film] one 
or more films comprising: 

a light source for directing light to the one or more films; 

a one-dimensional imaging spectrometer for receiving light reflected from or transmitted 
through a one dimensional pattern of spatial locations on the one or more films, and determining 
therefrom a reflectance or transmission spectrum for one or more of the spatial locations in the 
pattern; 
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a translation mechanism for relatively translating the one or more films with respect to 
the spectrometer; and 

a processor for (a) obtaining from the spectrometer reflectance or transmission spectra for 
a plurality of one dimensional patterns of spatial locations along the one or more films; (b) 
aggregating these reflectance or transmission spectra to obtain reflectance or transmission spectra 
for a two dimensional area on the one or more films; and (c) determining therefrom one or more 
properties of the one or more films. 

4. (Once Amended) The system of claim 1 in which the translation mechanism is 
configured to move a platform supporting the one or more films relative to the spectrometer or 
the spectrometer and light source. 

5. (Once Amended) The system of claim 1 in which the translation mechanism is 
configured to move the spectrometer or spectrometer and light source relative to a platform 
supporting the one or more films. 

6. (Once Amended) The system of claim 1 where the processor is configured to 
determine the one or more properties of the [laverl one or more films at one or more desired 
measurement locations. 

23. (Once Amended) The system of claim 1 wherein the one-dimensional imaging 
spectrometer is configured to receive light reflected from or transmitted through a plurality of 
one dimensional patterns of spatial locations on the one or more films, and determining for each 
such pattern a reflectance or transmission spectrum for one or more of the spatial locations in the 
pattern, the spectrometer configured to provide resolution of 1 mm or better along both first and 
second spatial dimensions. 

24. (Once Amended) A method for measuring one or more properties of [a] one or 
more films comprising: 

directing light to the one or more films; 
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receiving light reflected from or transmitted through a one dimensional pattern of spatial 
locations on the one or more films, and determining therefrom a reflectance or transmission 
spectrum for one or more of the one dimensional spatial locations in the pattern; 

obtaining reflectance or transmission spectra for additional one dimensional patterns of 
spatial locations on the one or more films; 

aggregating these reflectance or transmission spectra to obtain reflectance or transmission 
spectra for a two dimensional area on the one or more films, and 

determining therefrom one or more properties of the one or more films. 

26. (Once Amended) The method of claim 24 further comprising determining the one 
or more properties of the one or more films at one or more desired measurement locations. 

35. (Once Amended) The method of claim 24 further comprising obtaining 
reflectance or transmission spectra for successive one dimensional patterns of contiguous spatial 
locations along the one or more films in the shape of a line. 

39. (Once Amended) The method of claim 38 further comprising receiving light 
reflected from or transmitted through a plurality of one dimensional patterns of spatial locations 
on the one or more films, and determining for each such pattern a reflectance or transmission 
spectrum for one or more of the one dimensional spatial locations in the pattern. 

40. (Once Amended) A system for measuring one or more properties of [a] one or 
more films comprising: 

means for directing light to the one or more films; 

means for receiving light reflected from or transmitted through a one dimensional pattern 
of spatial locations on the one or more films, and determining therefrom a reflectance or 
transmission spectrum for one or more of the spatial locations in the pattern; 

means for relatively translating the one or more films with respect to the spectrometer; 

and 
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means for (a) obtaining from the spectrometer reflectance or transmission spectra for a 
plurality of one dimensional patterns of spatial locations along the one or more films; (b) 
aggregating these reflectance or transmission spectra to obtain reflectance or transmission spectra 
for a two dimensional area on the one or more films; and (c) determining therefrom one or more 
properties of the one or more films. 

41. (Once Amended) A method for measuring one or more properties of [a] one or 
more films comprising: 

a step for directing light to the one or more films; 

a step for receiving light reflected from or transmitted through a one dimensional pattern 
of spatial locations on the one or more films, and determining therefrom a reflectance or 
transmission spectrum for one or more of the one dimensional spatial locations in the pattern; 

a step for obtaining reflectance or transmission spectra for additional one dimensional 
patterns of spatial locations on the one or more films; 

a step for aggregating these reflectance or transmission spectra to obtain reflectance or 
transmission spectra for a two dimensional area on the one or more films, and 

a step for determining therefrom one or more properties of the one or more films. 


4 


z 

2 


v> 


2. 
3' 

9 


(A 

cr 


9 


J2 

ft) 



3Pg 

a. 3 

j- > 


3 
o 


2 

o 
O 
o> 
rr 

0) 
3 


Q. 


o 
3 

7T 


CO 


C= 

m 

CO 

O 
c 

D 

m 


mo) 


3 


< 


no 

(/> H 

§s 


II 


M 
N 


S- ° K" 8. | 

s. 


CO «-»• 


■ * 2. 

<g ° 

~£ 
o <» 

^3 

8.1 

o s— 

8 t? 

^ CO 

3 

S3 

* *< 

ft 


I If I 

N> 0 


g. 


-8 


3 

8 


3 


o 


^ 2 

5T 3 


pa 

8 


p 3 o » 2 'S n pa 


3 


;T. _ 3* ?f X O o 3? 


- 

2 OS 3 

? &. 

o 
3 


« K 8 o g"S. 5 " S S. 


CO 


?9 

C& 

S ^ 
B 5 * 

3 ^ 

SV bo 



A Hi cp 3 ?? EL 3. s;* g o 


p u ^ 5 
PL rt 2 co ~ O t) ^ 

r F ft 5 a ~ 


&3 

n 

o 
3 

as 
D 
Cl 

s- 

rt» 
c& 

&. 

8 



o 


(TO 

5' 
3 

to 

■g 

8 


to 

II 


8- £ a s- ? 

§ f 3 "§ & 

^ •> S it" 5- 
§ 5f & ^ 


S f 3 

oo as e» 
* cr. cr & 


E3 

co _0 


re 


Co O pa 

qs.l: ft £ j? 
< ^ ? ^? • 

n ^ _ kj 


ft 


to 

a- * 
1 - & 

t3 


^ cr 
O" o c 

< s ° § 

S o ^ 

GO ^ • „ S. 

w ^ 


> H Cf> 

l.llf 

w en c/i 

= ££ 


Os Qv U C> 

u> u» o 

do OO \Q oo 

>* >*>■>' 


^ N) ^ O 
vfi Cs o 

to LiJ (— • 


OJ ^- OQ I—, 

>*>->T: 

3 


o ft 


O r« 
o x 

a. s 
S o 


1 II. 

s. 


EL 
3 

re 

s. 

ST 


i g n> 
a » n 

:. CP A 

Is I 

■ 3 | 


i D 

» OS -« 

! o ? 

.. g cr 

t = ro 

3 as 

: SI 


10 
10 


3 
0 


1 1 

S CD <* <C 

1 o ^ rt 


a 



» ST £2 

' (JO co C 


to 

■ 

O 
N 

m 
o 
r 
O 


Q_ ft 

CO 

^ CP 

5" £ 

D K 


8 s'&i 


I" s 
Is 

CD ^. 

ST ^ 
S <? 

C 

cr. 
c 


n 
o 


to 


-CP* 

3 p CP 

t s. 
a § b 

5 *° c- 

ft o o 

^> S2. O 

3 rt 5 

as. a 

2 o c' 

5* ^ 


5 

cr cr 

^ s « 


ft 


3" GO 


P CO 


H § 

CO k-f 


5§ S 
? - 

So ' 5* C 

p3 ft g 

g ft L0 

S 5 ° 

x B M 

^ ^ !° 


ft ^ 


3" 
ft 


o 5» 


- 8. 8 

M C t-l 


55* 


2 0° 


f3. 


n3 


B 

§^ 8" 13- 
CP 5 

& B. 

2. P- 


3 

65 
5? 


P3 


3 

je- 
ll 

Co 

B* 

if" 


p. 

B. 

1. 


era 

to 


ro 


p 

ft 


S o 

CO* 

n 3 

pa uO 

If 

^ CO 

co" 

&• ^ 


9 

3 
ft 


& I 

2 o 

3. ^ 

M O 6s 

3= 5* 


^ CO 

w O 
o 
O 

3 


5 s. I" a 



•d g w 2. o* 


111*1 
ft? fc 


8 g ° 


"8 15 fa 

X ^ O cfl 

" - 13.1 

*• S? E 

e * I r b* 


35 

Co O 

8- * 
& ° 

on 

s s. 


00 


9. 
o 3 
& ft 

f H 


» » S| 
HE" 

I 3 £ 
g-5 a 

n> . • 

55 g cr 

^ ? © 
J? Cs o 

° S- * 

^ ° 5" 
V 0 g 


G p r? 

5' 

? i " 

g I'D 

0 D o 
§ $ 


8 


I S. 


3 


5 a. - 


5+ re 
5 2 


1. 


aiv? ? e. g 

« "S a I ° & 


o » 

- re 


ft 


r-^ a-g. 


ST 2 

§1 

ft' 

re 

» r: 

-3 TO 

o ST 


g R 
p o ^ 

- g 
El cr 

hi 

3 g Si 

^ » re 

p g 

3 5" s: 

« P - 
n 3 ? 

< ft s 


~ fei s 


N 

o 


5 o 

1 

S «-i > 

?5' R- ft 

E. 2 • 
ST ^ c* 

re & » 

B ? 3 

3 S g 

B 


Ko? cr, & ft - 

F * * 2 a - 

M . o 5 S! 


w pa o ^ a 



II 



5 


■§■1 3 

a * n 

2 I u 


8 & 5' 



» o p- 2 
3 ^ § S 

" 5. 52 
£L SL 5 ' 
« 8 ^ H 

~ o cp 
"S3? 

i 

? * 

i» 5' &. 
g: !• q. g 

I' 3 "N 

E n a H- 

^ £ 2 ^ 
* * S' 

O P r* S 

"EL to 3 S 

s - 2 

<=> 5* S- 


n ft 
pa O 
3 C 

B. sr 

g 3 

sr 5- 

to D 
r£ & 

™ >o 

§ s 

*♦ P 

«-8 


8 


cp > 

CO 

9 * 

Si 

5 3 


5" 

xl &: 
S g 

g" cr 
C cd 

-» s 

s *». 

8 8 
g 5- 

M 

* i 

CO Q3 

I? 

Q. cr 
c 

■5, 2* 

f § 

TO rt 

^ CD 

S? B» 

rj CP 

*! 

*i 

s-S- 


a s, s- 

^ 2 8 

0 g 

w s ?f 

&4 W ^ 

1 g-fir 

c. D. o 

8 r- a 

— P 2 


10 


5" o S 


fir « -a 


5" 


n _ 
3 § 

| 8 8- 


CD < 

g 


8* 


f 
5 

B" 


8 
cr. 
c 


(D 

a 


» S 


m 

9 

m 
■n 
r 
m 
o 


o 

X 


c 

&3 


* CO 

1= 


5" g O 

0 « n B * K ct 
ft 3 € L & 

1 ~ » 8 b- a. I 

5' I 8 8 5- 5 S 
s ? 3 a. S* b s 


o oo 
pa cr 


3 

5' R 


B.1 

l<8 s.8 1 S 

& «" B -o g f° a 
" e ? £. £ H 

g 4 O v< n « {o g 

§ « 3 <s? § i S" 


B B' 


It I 


> 


o 

a* 

o 

3 
P 



g 

m 
z 

> 


CP 


It 


3 
II 


6J (a 5 w, 

CB O 


On S2 


<: 

CP 


O 

§ 

a- 

o 

8 


o 

' Si 

35 3 
g » 

8 8 


S 


§•? 

Iff 

CP 

P 03 
B> S 

$ I 

s K 

8 I 
I ^ 

*" « 

O" to 
c < 


cr tr 
o 3 

& ? 
o ^ 

s g 

B-g 

8 §■ 

%l 

p cr 
p o 

fa rt 

* 3 


59 M 
Pt w 


ft 

5 

9 

to 
o 


CP 

ft £2. 


B. 


cp 5' 


I? " 

^ 


3 11 
g ro 


■D O 

< 7 

S 2. 


'< 
zr 

B 


Q. to 

s > 

8 S-s. 

° i o 
o g a 65 =T 
o S- ff £ 5 

O X, JZ- X, c/: 


^ F 2 3 


8. 


Si 

S P 

CL 


& CP 
CD *Q 


n b o « 

SS, 3- St 
& 

s s ° 

fo 05 <: 

a »-i < 

g » W 

3 s fB 

2 c? ^ 

P 5 wi 
O 

2 


Bb. 

§ SS 

r-»- oo p r 

c fc ft 

Si &. » 

g ! § 

3 £ sr 



^' 

1 

f> 
O 

o 
O 


1 

8 

o 




1 


8 

CO 

8 

CO 



+ 

1 

8 

GO 

8 

GO 

5- 



qa. 5. 
3 S 


to 


i 

B 

CB 
CL 


2. a, SS. 
9- _ o 
g B Q. 

§ s-.^ 

S 1 21 

» « § 


CL 


B. Z ^ 

CD g 

cp cp 
P" 2 OT 

3 

3 cf 

CP ^ o w 
05 ^- P* 

S p s 


CP 00 

5* B" 
5?°* 


* i 

CD 

-I 

pi 


O M 

f I 

Q3 o 

11 


CP 
CO 

s. 


5- g 


— a 

* TO & 

3 2,- 


o 
p 

o 

I 

P 


CL g. 

CO PA 

:& 

s | 
|> 

00 n 


pa 03 

8 I 

°" 3 

5. B! 


^1 

3*. 

fa B 

» 5 g 
o b| 

ft ° IT 
ffjj a 1 

* i £ : 

^ S 5 o « 
pi p: S- 

3 w 
p- c 

sr. cr. 


o- S- " 5. S 
2,1 

3 £ 


rp _ 

ii 


0 


S E' 

CP 

iCP 


8" ? 

s 

O C8 

o 5 

CP co 


5 a 
p ^ 


id 

10 


I 

ST 
o 

3 


0 

O 
3 

0» 

O 


CA 
3 
© 


1 1' I. 
1 hI 

*° cT 

£7 co 

«: « 

g ^ 

P? 

= a 

S *i 

. CD 

B-a 


11 

9 B 


3 • 

z 

c 

o 


7: 


to 



Fresnel Refl. Coeff. 


-1* 6 

b 01 

o 


o 
in 


5 

i 


o 


C71 

o 

cn 
o 

o 

CD 

o 


11117 I 

1 1 1 1 1 1 1 




> 














<*4 < 



CO 











1.1 


S 5' 


^8 


^ i 3 

s & ™ 

■ e. ^ 3 ■» 

g 5!jfi 


^ Q3 ^ T7" 

P TP M ft S 

P " 3 § Si co 



pa 

8. 


3' £ 
~ a 0 

a cr ^ 
8 R n 


3 w S 


ST & 

ft rt 

2.8 
<» 

2 S 
£, £ 

or £ 


.^.-.-■.•..•.•.■•A.--. - Jv 



la 
• 

• 

3D ■ 


3 


3 2. 
s 


3* 

i 


I 

Q 


S 


5 
B 

— o 

!-> '"*' 
C « 

sr 


cm 
<» 

Co' 

s. 

8* 


a 

6 
S- 

(TO 


2 


Reflectance 


o 
b 


5S 


Q. 2 

o> o 


s 


0 

— • o 

O 
CO 

o 


o o p p ^* 
n ^ C) b) b 

^HI ■ ■ ■ m 1 1 i ■ ' 


5 

z 


> 



ft 


§S 


3 


to 


3 
II 


3 g S 
6 3 3 

I. 

« « a. 

© D pa 

£ 8 * 

& a " 

8 * S 

?'S ° 
ego 

§ B & 

a 8 i 

q $ 3 

D *a 

r & g? 

e-S E 

e 3 » 


&3 

§• & 

& re 
< P 

B'S. 


F 8 2, 

sr 

3-1. 
» a 


H o 

2, 

8 ! 


s o 

p (re 
o 

1 1 


10 
01 


I 

o 

ST 

3 

ft 


10 

cn 

in 
r 
r 

o 


9 


39 


q 

o 
s 
PI 

H 

30 
-< 

O 

m 


o 
z 

0) 


pi 


cn 


§ a- 5:3? 

° c p 5 

a- ? |. & 

B B 

O p D"- 

n ^ *^ 

, v o a 

ill 

l» - 

P S T 

S. 

o 


" B ? ^ 
0 g o 


a. s ^ a 


B- 


c 
S 


SI 

CA 

" ^ 00 

CA S V 


sr 

or *o 

pi ps f 5 2 

pT° 3 S g' 

< a? » s 

2 J o e M 

p- < o f ° ' 

^ n o tr 2 

g p. «-n ft 

? »» S 8 - 
» B 3 sl- 

5. * g § 2. 


£? TO 


i 

<2 


>3 


+ 
g 

13 


J.. 


+ 

T3 


3 


i 


r-»* 

O0 



i 


I 


3 


II 

3 

t> 


PO 


H 

P* 

? 
3 
cx 

3 

co 
3 


cp 
c 


O 

to 
O 

s 


s 


II 


cr o 
cp o 

CD 

CP £ 

S 3 

3 £ 

O n 

M 

5- P 

o S 

pT p 
— c 

s H 

o cr 

8 | 

g- (» 

CP _ 

5 8 

y s 

ft "2. 

Is 

3 


cr 

CD 

R 

P3 


to 

4^ 


o 


b 

cl- 
ef 

«-r 

5" 
p 


Ci) 


P" 
9 


B 

3 

5. ? 

«» 9 

CX O. 

CO fn 

r § 

a § 

i— »• 

!* ™ 

Er ° 
8 


13 

o 
3 


o * 

P K* 
n ^ 
o 

a » 

3 CP 
CX CP 

■ r-t- 

p 

< tjQ 

p s 

CD _ 

n « 
^ r- 

^ ™ 

a p° 
•** 

CP © 

o ^ 
3 & 

S B 

o P 

si. 


5'r"? 


tar cr 


Co 

5 2 
r> cx 

§ k> 


00 GQ £3" 

1-e * 


p 


•3 3 

C O 
CX 

SO. 

3 CX 
P 


P 

a. 

CP 


5 

C 

5 

to 
to 


o 


ro 


c 

P 


ss sr 

-3 
E o' 

CO 

ro Q 

w 5" 

S TO 

I * 

i-s 

S °- 


a- 

o « 

i"E 
s I' 

CP c? 

? " 

* •? 

H $ 
o cS 

8 | 

5' 3* 


tb O 
O Q 


^ 5 a 
o cr » 

pa CP " 

5" B P. 

3 | " 

5 S 5* 
^ © pT 

p IT ^ 

& S" 

3 & 

o " 
• o? 

3 5? G 


8«-f 3 5* re 


PA 
P 

pa 

5 

T5 


5^1 
o p 

5 

cx 


3- S 


cx 

CP 


CP 


I 



P ^ r * 

8* 5 B 

8 e s 

p p= 3 
° 2, 3 

CX ^ ro 

P. o « 
B rt S 

3 s g 

cr — . cx 

I i ~ 

5 ft EL 

1 i-3 

M P a 
cp 3 

I S B 


3 S 

v> 

P to 

CP 

|l 

8 | 

Q. P 

cp O 

5- pi 

CO & 

' B 


o 

£ 

a 
I' 

I 
I 

s" 

cr 

l 


CP 


to — 


^ LA ^ U K3 »— > 


TP 


^ 9. 
3' 8- 


X 

H 5* 


pi 
p 

r 
§ 

cx 
o 

3 


P 

3 


3 

pa 

g. 

H 

o 


V X 
w O 
H 

i 

3* 

f 


t 


u> r° — pi 

^ CX « j; 


5 


> 

i 


E/l 


o 
cx 


00 
C7\ 


r 


§ 
k 

a 

M 

P» 



3> 


9 

L ra 

I 5 

5 m 


P3 


ET. 

I 


3= 


z 
2= 


o 
m 


i >as 

CP CO Eft 

cx 5 « ci 

' B g « 

^. ™ o 

Cfl " — 


S S 


cx cx o 

a ? r I 

g -n er S 


I 


B 6 a. 3 s- 


p> s a 
« ^ 3. 

cp « O 

» g o 

loo 
?§? 
e» « 

K « S 

a. s g 

0 CP 

p K 5* 


O cp 

K 5- g 

0= _ ^ o 

cn P*g g* 

p ° 5 

& £r 5 

ro cx 


n e 


CP 


P a o 

a* © S U 

p ^ p« 

s > « 

a S d- r> 

< CX o 

< ^ < 3 
cp co 7 


g s 
s- ^ 

cr. cp 

^ g 
> ff 

cxS* 
^ p 

< O 

< CA 

cri 

p 

p cro 

3 = 

e fa 

Is 


J d h r* 

5^ f P" 

cT g " 
" to P P 


8^ 

3 t> 

p s 


p. * 


1* 


cr. B (d 

B O. O. 

fcr > st 

» o X FT 
S J 2 xi 


o2S 


<P 


cp c« 


